Actin and dynamin recruitment and the lack thereof at exo- and endocytotic sites in PC12 cells.
Protein recruitment during endocytosis is well characterized in fibroblasts. Since fibroblasts do not engage in regulated exocytosis, only information about protein recruitment during constitutive endocytosis is provided. Furthermore, the cortical actin of fibroblasts is characterized by stress fibers rather than a thick cortical meshwork. A cell model, which differs in these features, could provide insight into the heterogeneity of protein recruitment to constitutive and exocytosis coupled endocytotic areas. Therefore, this study investigates the sequence of protein recruitment in PC12 cells, a well documented exocytotic cell model with thick actin cortex. Using real time total-internal-reflection fluorescence microscopy it was found that at the plasma membrane steady, but not transient, dynamin-1-EGFP or -mCherry fluorescence spots that rapidly dimmed coincided with markers for constitutive endocytotic such as clathrin-LC-dsRed and transferrin-receptor-pHluorin. Clathrin-LC-dsRed and dynamin-1-EGFP were further used to determine the temporal sequence of protein recruitment to areas of constitutive endocytosis. mCherry- and EGFP-beta-actin, Arp-3-EGFP and EGFP-mAbp1 were slowly recruited before the dynamin-1-mCherry fluorescence dimmed, but their fluorescence peaked after the loss of clathrin-LC-dsRed commenced. Furthermore, mCherry-beta-actin fluorescence increased before exocytosis, indicating redistribution prior to release. Also, no average dynamin-1-mCherry recruitment was observed within 50 s to regions of exocytosis marked by NPY-mGFP. This indicates that the temporal-spatial coupling between regulated exo-and endocytosis is rather limited in PC12 cells. Furthermore, the time course of the protein recruitment to constitutive endocytotic sites might depend on the subcellular morphology such as the size of the actin cortex.